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Description

[0001] The present invention refers to a rim for a bicy-
cle spoked wheel and to a bicycle spoked wheel com-
prising such a rim.

[0002] It is known that bicycle spoked wheels are
formed of a peripheral crown or rim, a central hub and a
plurality of spokes connecting the hub to spoke attach-
ment areas of the rim.

[0003] The stiffness of a rim is critical in terms of the
so-called "daisy effect", which consists in that when the
spokes are tensioned to make the wheel, the rim deforms
with a local reduction in the diameter of the wheel at the
spokes or at groups of spokes closely spaced apart,
namely in the spoke attachment areas. In the portions
without spokes or groups of spokes, called infra-spoke
areas, such a reduction in diameter occurs less or does
not occur at all or even there is an increase in diameter.
The result is that the wheel is seen to "expand" in the
radial direction in the infra-spoke areas. In such infra-
spoke areas, the rim, not being held by the spokes, must
with its own characteristics fulfil the requirement of stiff-
ness required by the wheel so as not to be excessively
deformable.

[0004] The aforementioned daisy effectis more accen-
tuated in the case of spoking with groups of spokes, since
there is a concentration of tensioning forces of the spokes
and also the length of the infra-spoke areas increases.
[0005] To counteract the daisy effect, EP 1 316 442
B2 proposes a rim having a diameter initially greater at
the spoke attachment areas than at the infra-spoke are-
as, which upon mounting the wheel is supposed to have
a lesser daisy effect.

[0006] The object of the present invention is to provide
a rim for bicycle wheels allowing the daisy effect to be
reduced or avoided.

[0007] In afirst aspect thereof, the invention concerns
a rim for a bicycle spoked wheel, comprising spoke at-
tachment areas and infra-spoke areas, characterised in
that the radial section of the rim in a central part of the
infra-spoke areas has a greater moment of inertia than
the radial section of the rim in lateral parts of the infra-
spoke areas.

[0008] By controllingthe momentofinertia of each sec-
tion of the rim, with respect to its neutral axis, it is possible
to locally control the stiffness of the rim to counteract the
daisy effect described above. The central part of the infra-
spoke areas, having a comparatively high moment of in-
ertia, indeed obtains a comparatively high stiffness,
which allows its radial deformation when the spokes are
tensioned between the rim and the hub to make the wheel
to be reduced. Experimental tests have confirmed that
the lateral parts of the infra-spoke areas are subject to
less stress than the central part of the infra-spoke areas
- and than the spoke attachment areas - during the ten-
sioning of the spokes.

[0009] Again in order to locally control the stiffness of
the rim, the radial section of the rim in the central part of
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the infra-spoke areas can also have a greater moment
of inertia than the radial section of the rim in the spoke
attachment areas. Said alternative may be preferable in
the case of change of radial section obtained through
change of thickness, since the rim is particularly light.
[0010] The radial section of the rim in the lateral parts
of the infra-spoke areas can have a moment of inertia
less than or equal to the radial section of the rim in the
spoke attachment areas.

[0011] Alternatively, the radial section of the rim in the
spoke attachment areas can have a moment of inertia
equal to or greater than the radial section of the rim in
the central parts of the infra-spoke areas. The spoke at-
tachment areas therefore have a comparatively large
stiffness that allows the radial deformation in the spoke
attachment areas themselves to be reduced and conse-
quently allows the radial deformation in the infra-spoke
areas, when the spokes are tensioned between the rim
and the hub to make the wheel, to be further reduced.
[0012] In an embodiment, the change of moment of
inertia is accomplished through a change of radial extent
of the rim.

[0013] Such a change can advantageously be ob-
tained by hydroforming.

[0014] In particular, the change of radial extent con-
sists of a change of length and sloping of two opposite
side walls of the rim. In the present description and in the
attached claims, the expression "opposite side walls"
should not be construed as be limited to side walls that
mirror one another with respect to a middle plane of the
rim.

[0015] Preferably, the change of moment of inertia is
accomplished through a change of thickness of the rim.
In this way, the desired stiffness of the rim can be ac-
companied by a reduced weight of the rim itself.

[0016] More preferably, the change of moment of in-
ertia is accomplished through a change of thickness of
a lower bridge, or radially inner wall, of the rim.

[0017] The change of thickness from an area having
a comparatively high moment of inertia to an area having
a comparatively low moment of inertia can for example
be stepped or curvilinear or else it can take place forming
an undercut or by ramp change.

[0018] Said change of thickness can be carried out by
removal of material in said lateral parts of the infra-spoke
areas, more preferably by milling, in the case of a rim
made of a metallic material.

[0019] In the case of a rim made of a composite ma-
terial, said change of thickness is preferably carried out
through input of a different amount of composite material
in a suitably-shaped mould cavity.

[0020] The change of moment of inertia can also be
accomplished through a change of the radial extent of
the rim and a change of thickness of the rim.

[0021] Preferably, the change of extent is carried out
by hydroforming and the change of thickness is carried
out by removal of material.

[0022] The radial section of the rim can change abrupt-



3 EP 1 894 744 A1 4

ly, for example to maximise the reduction in thickness
and thus minimise the weight of the rim.

[0023] Alternatively, the radial section of the rim can
gradually change along the circumference, namely with-
out abrupt changes of section.

[0024] Typically, the rim comprises two opposite side
walls and a lower bridge extending between the two op-
posite side walls.

[0025] Typically, the rim further comprises an upper
bridge, extending between the two opposite side walls
radially outside the lower bridge.

[0026] In a second aspect thereof, the invention con-
cerns a bicycle spoked wheel, comprising a rim as de-
scribed above, a hub and a plurality of spokes extending
and tensioned between the rim and the hub.

[0027] Theinventionshall now be better described with
reference to some embodiments thereof, illustrated
merely as a non-limiting example in the attached draw-
ings, wherein:

- FIG. 1 shows the isometric view of a wheel with a
rim according to a first embodiment of the invention;

- FIG. 2 shows a side view of the rim according to the
first embodiment of the invention;

- FIGS. 3-6 show radial sections, respectively along
the planes C-C or C’-C’, D-D, E-E, F-F, of the rim of
FIG. 2;

- FIG. 7 shows the isometric view of a wheel with a
rim according to a second embodiment of the inven-
tion;

- FIG. 8 shows a side view of the rim according to the
second embodiment of the invention;

- FIGS. 9-12 show radial sections, respectively along
the planes C-C or C’-C’, D-D, E-E, F-F of the rim of
FIG. 8;

- FIG. 13 shows the isometric view of a wheel with a
rim according to a third embodiment of the invention;

- FIG. 14 shows a side view of the rim according to
the third embodiment of the invention;

- FIGS. 15-18 show radial sections, respectively along
the planes C-C or C' -C’, D-D, E-E, F-F, of the rim
of FIG. 14;

- FIG. 19 shows the isometric view of a wheel with a
rim according to a fourth embodiment of the inven-
tion;

- FIG. 20 shows a side view of the rim according to
the fourth embodiment of the invention;
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FIGS. 21-24 show radial sections, respectively along
the planes C-C or C’-C’, D-D, E-E, F-F, of the rim of
FIG. 20;

FIG. 25 shows the isometric view of a wheel with a
rim according to a fifth embodiment of the invention;

FIG. 26 shows a side view of the rim according to
the fifth embodiment of the invention;

FIGS. 27-30 show radial sections, respectively along
the planes C-C, D-D, E-E, F-F, of the rim of FIG. 26;

FIG. 31 shows the isometric view of a wheel with a
rim according to a sixth embodiment of the invention;

FIG. 32 shows a side view of the rim according to
the sixth embodiment of the invention;

FIGS. 33-36 show radial sections, respectively along
the planes C-C, D-D, E-E, F-F, of the rim of FIG. 32;

FIG. 37 shows the isometric view of a wheel with a
rim according to a seventh embodiment of the inven-
tion;

FIG. 38 shows a side view of the rim according to
the seventh embodiment of the invention;

FIGS. 39-42 show radial sections, respectively along
the planes C-C, D-D, E-E, F-F, of the rim of FIG. 38;

FIG. 43 shows the isometric view of a wheel with a
rim according to an eighth embodiment of the inven-

tion;

FIG. 44 shows a side view of the rim according to
the eighth embodiment of the invention;

FIGS. 45-48 show radial sections, respectively along
the planes C-C, D-D, E-E, F-F, of the rim of FIG. 44;

FIG. 49 shows the isometric view of a wheel with a
rim according to a ninth embodiment of the invention;

FIG. 50 shows a side view of the rim according to
the ninth embodiment of the invention;

FIGS. 51-54 show radial sections, respectively along
the planes C-C, D-D, E-E, F-F, of the rim of FIG. 50;

FIG. 55 shows the isometric view of a wheel with a
rimaccording to a tenth embodiment of the invention;

FIG. 56 shows a side view of the rim according to
the tenth embodiment of the invention;

FIGS. 57-60 show radial sections, respectively along
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the planes C-C, D-D, E-E, F-F, of the rim of FIG. 56;

- FIGS. 61-64 show some shapes of transitions be-
tween areas of a rim according to the invention;

- FIG. 65 shows various sections of a rim and/or of a
rim precursor according to the invention, superim-
posed; and

- FIGS. 66-71 show various steps of a manufacturing
process of a rim according to the invention.

[0028] FIG. 1 shows a wheel 1 with a rim 2 according
to a first embodiment of the invention.

[0029] Wheel 1is arear wheel with seven triplets each
comprising three spokes 3, 4, 5 tensioned between a hub
M1 and seven spoke attachment areas 6 of the rim 2.
[0030] Inthe wheel 1 and respectively in the rim 2 two
sides A, B are defined, the first on the side of a sprocket-
carrying body S fixed to the hub M1 and the second on
the opposite side.

[0031] The fourteen lateral spokes 3, 5 of each triplet
extend tangentially from the hub M1 on the first side A,
while the seven central spokes 4 of each triplet extend
radially from the hub M1 on the second side B. The
spokes 3, 5 on the first side A are therefore twice (four-
teen) the spokes 4 on the second side B (seven).
[0032] Between adjacent spoke attachment areas 6,
the rim 2 has seven infra-spoke areas 7, each having a
central part 8 and two lateral parts 9.

[0033] With reference to FIGS. 3-6, which show radial
sections of the rim 2 respectively along the planes C-C
or C’-C’, D-D, E-E, F-F of FIG. 2, the rim 2 has a variable
radial section.

[0034] The rim 2 has a radially outer upper bridge 11,
a radially inner lower bridge 12 and two side walls 13, 14
that form wings 15, 16 for holding the tyre. The change
of radial section of the rim 2 consists in a change of thick-
ness of the lower bridge 12, as described more clearly
hereafter.

[0035] Inthe spoke attachment areas 6, the rim 2 has
a section of comparatively short radial extent h1, as
shown in FIGS. 3 and 4, which show sections carried out
along the planes C-C or C-C’ and along the plane D-D
of FIG. 2, respectively. For example, the radial extent h1
of the rim 2 in the spoke attachment areas 6 can amount
to 23.7 mm.

[0036] More specifically, in the spoke attachment are-
as 6 the rim 2 receives the lateral spokes 3, 5 of each
triplet in respective holes 3a, 5a slightly sloping towards
the first side A of the wheel 1, as shown in FIG. 3. Again
in the spoke attachment areas 6, the rim 2 receives the
central spoke 4 of each triplet in a respective hole 4a
slightly sloping towards the second side B of the wheel
1, as shown in FIG. 4.

[0037] The spoke attachment holes 3a, 4a, 5a are
made in the lower bridge 12.

[0038] On the upper bridge 11 of the rim 2, coaxially
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with the holes 3a, 4a, 5a, openings 3b, 4b, 5b for the
passage of the nipples used to attach and tension the
spokes 3, 4, 5 are optionally made. The openings are
displaced with respect to the middle plane P of the rim
2, in particular the openings 3b, 5b for the lateral spokes
3, 5 of each triplet are displaced towards the second side
B of the wheel 1 (FIG. 3) and the openings 4b for the
central spokes 4 of each triplet are displaced towards the
first side A of the wheel 1 (FIG. 4). The openings 3b, 4b,
5b at each spoke attachment area 6 could be replaced
by a single opening, or they could be completely lacking,
for example in rims of the type described in EP 1418064
A1 to the same Applicant.

[0039] Also in the lateral parts 9 of the infra-spoke ar-
eas 7, the rim 2 has a section of comparatively short
radial extent h2, as shown in FIG. 5, which shows a sec-
tion carried out along the plane E-E of FIG. 2. The radial
extent h2 is preferably equal to the radial extent h1 at the
spoke attachment areas 6. For example, the radial extent
h2 of the rim 2 in the lateral parts 9 of the infra-spoke
areas 7 can amount to 23.7 mm.

[0040] In the central parts 8 of the infra-spoke areas
7, on the other hand, the rim 2 has a radial section of
comparatively long radial extent h3, as shown in FIG. 6,
which shows a section carried out along the plane F-F
of FIG. 2. More specifically, in the central parts 8 of the
infra-spoke areas 7 the lower bridge 12 is thicker with
respect to the spoke attachment areas 6 and the lateral
parts 9 of the infra-spoke areas 7. For example, the radial
extent h3 of the rim 2 in the central parts 8 of the infra-
spoke areas 7 can amount to 26 mm.

[0041] Intheinfra-spoke areas 7, the central part 8 has
a moment of inertia, with respect to the neutral axis z,
that is greater than the moment of inertia of the lateral
parts 9, as well as than the moment of inertia of the spoke
attachment areas 6.

[0042] Therefore, there is an improvement in the stiff-
ness of the rim 2 in the central parts 8 of the infra-spoke
areas 7, caused precisely by the increased moment of
inertia with respect to axis z due to the increased radial
extent h3 of the rim 2 and to the increased thickness of
the lower bridge 12 and therefore its increased mass,
compared with the lateral parts 9 of the infra-spoke areas
7 and with the spoke attachment areas 6. The increased
moment of inertia in the central parts 8 of the infra-spoke
areas 7 allows their radial deformation and consequently
the radial deformation in the entire infra-spoke areas 7,
when the spokes 3, 4, 5 are mounted between the rim 2
and the hub M1 and tensioned to make the wheel 1, to
be reduced with a consequent reduction of the daisy ef-
fect described in the introductory portion of the present
description. Experimental tests have confirmed that the
lateral parts 9 of the infra-spoke areas 7 are subject to
less stress than the central parts 8 of the infra-spoke
areas 7 during the tensioning of the spokes 3, 4, 5.
[0043] The rim 2 is also particularly light.

[0044] According to what is depicted in FIG. 1, the ra-
dial section of the rim 2 changes between the significant
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sections shown in FIGS. 3-6 and described above in an
abrupt or sudden manner. Alternatively, it is however
possible to carry out even much more gradual changes
of radial section. Some examples of changes of section
shall be illustrated hereafter with reference to FIGS.
61-64.

[0045] The circumferential extent of each lateral part
9 of each infra-spoke area 7 is shown as about equal to
the circumferential extent of the central part 8 of the infra-
spoke area 7, but the mutual sizing of the lateral parts 9
and of the central part 8 of the infra-spoke areas 7, as
well as of the spoke attachment areas 6, shall be suitably
selected also based upon the diameter of the rim 2 and/or
the number of groups of spokes 3-5.

[0046] The change of thickness designed to provided
the change of moment of inertia according to the inven-
tion can, alternatively or in addition, be carried out in one
or both of the side walls 13, 14 and/or in the upper bridge
11.

[0047] In particular, in the case of a rim 2 made of a
metallic material, the change of thickness can be carried
out, starting from a rim precursor with constant radial
section equal to the section of the central parts 8 of the
infra-spoke areas 7, by removal of material at the lateral
parts 9 of the infra-spoke areas 7 and at the spoke at-
tachment areas 6. The removal of material can for ex-
ample take place by milling.

[0048] When abrupt changes of thickness of the lower
bridge 12 are desired, the process described in patent
application EP 1 491 362 A1, to the same Applicant, can
be advantageously used.

[0049] In the case of a rim made of a composite ma-
terial, the change of thickness designed to provide the
change of moment of inertia according to the invention
is preferably carried out through input of a different
amount of composite material in a suitably shaped mould
cavity.

[0050] FIGS.7-12show views, correspondingto FIGS.
1-6, of a wheel 21 with a rim 22 according to a second
embodiment of the invention, which shall only be de-
scribed in what differs from the first embodiment.
[0051] The rim 22 has a radial section of variable mo-
ment of inertia in the terms described above with refer-
ence to the first embodiment. The change of moment of
inertia is however obtained by deformation, in particular
through the hydroforming process described hereafter
with reference to FIGS. 65-71.

[0052] More specifically, in the central parts 28 of the
infra-spoke areas 27 - FIG. 12, which shows a section
along the plane F-F of FIG. 8 - the side walls 13, 14 are
longer and less sloping than the lateral parts 29 of the
infra-spoke areas 27 - FIG. 11, which shows a section
along the plane E-E of FIG. 8 - and than the spoke at-
tachmentareas 26 - FIGS. 9 and 10, which show sections
along the planes C-C or C’-C’ and D-D of FIG. 8 -.
[0053] Therefore, there is an improvement in the stiff-
ness of the rim 22 in the central parts 28 of the infra-
spoke areas 27, caused by the increased moment of in-
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ertia with respect to axis z due to the increased radial
extent h3 of the rim 22, compared with the lateral parts
29 of the infra-spoke areas 27 and with the spoke attach-
ment areas 26.

[0054] The rim 22 has an area of the cross section -
namely of the upper bridge 11, of the lower bridge 12 and
of the side walls 13, 14 - that is substantially constant
along the entire circumference, apart from the holes 3a,
4a, 5a themselves and the openings 3b, 4b, 5b where
provided for. Therefore, the weight of the rim 72 is evenly
distributed along the entire circumference.

[0055] FIG. 13 shows a wheel 31 with a rim 32 accord-
ing to a third embodiment of the invention.

[0056] The wheel 31 is a rear wheel having the same
spoking as the first embodiment described above. The
wheel 31 indeed comprises seven triplets each compris-
ing three spokes 3, 4, 5 tensioned between a hub M1
and seven spoke attachment areas 36 of the rim 32. Be-
tween adjacent spoke attachment areas 36, the rim 32
has seven infra-spoke areas 37, each having a central
part 38 and two lateral parts 39.

[0057] The fourteen lateral spokes 3, 5 of each triplet
extend tangentially from the hub M1 on the first side A,
while the seven central spokes 4 of each triplet extend
radially from the hub M1 on the second side B.

[0058] With reference to FIGS. 15-18, which show ra-
dial sections of the rim 32 respectively along the planes
C-Cor CC, D-D, E-E, F-F of FIG. 14, the rim 32 has a
variable radial section and more specifically has a
change of thickness of the lower bridge 12.

[0059] In the spoke attachment areas 36, the section
of the rim 32 is of comparatively long radial extent h4, for
example 26 mm.

[0060] More specifically, in the spoke attachment are-
as 36 the rim 32 receives the lateral spokes 3, 5 of each
triplet in respective holes 33a, 35a slightly sloping to-
wards the first side A of the wheel 31, as shown in FIG.
15, and receives the central spoke 4 of each triplet in a
respective hole 34a slightly sloping towards the second
side B of the wheel 31, as shown in FIG. 16.

[0061] The spoke attachment holes 33a, 34a, 35a are
made in the lower bridge 12.

[0062] On the upper bridge 11 of the rim 32, coaxially
with the holes 33a, 34a, 35a, openings 33b, 34b, 35b for
the passage of the nipples used to attach and tension
the spokes 3, 4, 5 are optionally made.

[0063] In the lateral parts 39 of the infra-spoke areas
37, the rim 32 has a section of comparatively short radial
extent h2, as shown in FIG. 17, which shows a section
carried out along the plane E-E of FIG. 14. For example,
the radial extent h2 of the rim 32 in the lateral parts 39
of the infra-spoke areas 37 can amount to 23.7 mm.
[0064] In the central parts 38 of the infra-spoke areas
37, the rim 32 has a radial section of comparatively long
radial extent h3, for example 26 mm, as shown in FIG.
18, which shows a section carried out along the plane F-
F of FIG. 14.

[0065] More specifically, in the lateral parts 39 of each
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infra-spoke area 37 the lower bridge 12 is thinner, and
in the central parts 38 of the infra-spoke areas 37 and in
the spoke attachment areas 36 the lower bridge 12 is
thicker.

[0066] The radial extent h3 at the central parts 38 of
the infra-spoke areas 37 is equal to the radial extent h4
at the spoke attachment areas 36.

[0067] It should however be understood that the sec-
tion in the central parts 38 of the infra-spoke areas 37
could have a different extent than the spoke attachment
areas 36.

[0068] As can be seenin FIG. 13, the radial section of
the rim 32 changes between the significant sections
shown in FIGS. 15-18 and described above in an abrupt
orsudden manner, but alsoin this case even substantially
more gradual changes are possible.

[0069] The central parts 38 of the infra-spoke areas 37
and the spoke attachment areas 36 have a moment of
inertia, with respect to the neutral axis z, that is greater
than the moment of inertia of the lateral parts 39 of each
infra-spoke area 37.

[0070] There is therefore an improvement in the stiff-
ness of the rim 32 in the central part 38 of the infra-spoke
areas 37, as well as in the spoke attachment areas 36,
caused precisely by the increased moment of inertia with
respect to axis z due to the increased radial size of the
rim 32 and to the increased thickness of the lower bridge
12 and therefore its increased mass, compared with the
lateral parts 39 of the infra-spoke areas 37.

[0071] The increased moment of inertia in the central
part 38 of each infra-spoke area 37 - and in the spoke
attachment area 36 - allows the radial deformation of
such areas and consequently of the entire infra-spoke
areas 37, when the spokes 3, 4, 5 are mounted between
the rim 32 and the hub M1 and tensioned to make the
wheel 31, to be reduced with a consequent reduction in
the daisy effect.

[0072] The rim 31 according to the third embodiment
of the invention can be obtained as described above with
reference to the first embodiment.

[0073] FIGS. 19-24 show views, corresponding to
FIGS. 13-18, of a wheel 41 with a rim 42 according to a
fourth embodiment of the invention, which shall only be
described in what differs from the third embodiment.
[0074] The rim 42 has a radial section of variable mo-
ment of inertia in the terms described above with refer-
ence to the third embodiment. The change of moment of
inertia is however obtained by deformation, in particular
by hydroforming.

[0075] More specifically, in the central parts 48 of the
infra-spoke areas 47 - FIG. 24, which shows a section
along the plane F-F of FIG. 20 - the side walls 13, 14 are
longer and less sloping than the lateral parts 49 of the
infra-spoke areas 47 - FIG. 23, which shows a section
along the plane E-E of FIG. 20 - and than the spoke
attachment areas 46 - FIGS. 21 and 22, which show sec-
tions along the planes C-C or C’-C’ and D-D of FIG. 20 -.
[0076] There is therefore an improvement in the stiff-
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ness of the rim 42 in the central parts 48 of the infra-
spoke areas 47 and in the spoke attachment areas 46,
caused by the increased moment of inertia with respect
to axis z due to the increased radial extent h3 of the rim
42, compared with the lateral parts 49 of the infra-spoke
areas 47.

[0077] The rim 42 has an area of the cross section -
namely of the upper bridge 11, of the lower bridge 12 and
of the side walls 13, 14 - that is substantially constant
along the entire circumference, apart from the holes 33a,
34a, 35a themselves and the openings 33b, 34b, 35b
where provided for. Therefore, the weight of the rim 42
is evenly distributed along the entire circumference.
[0078] FIG. 25 shows a wheel 51 with a rim 52 accord-
ing to a fifth embodiment of the invention.

[0079] The wheel 51 is a front wheel with sixteen
spokes 53, 54 equally spaced apart, tensioned between
a hub M2 and sixteen spoke attachment areas 56 of the
rim 52. Between adjacent spoke attachment areas 56,
the rim 52 has sixteen infra-spoke areas 57 each having
a central part 58 and two lateral parts 59.

[0080] The eight spokes 53 extend radially from the
hub M2 on the first side A, while the eight spokes 54
extend radially from the hub M2 on the second side B.
[0081] With reference to FIGS. 27-30, which show ra-
dial sections of the rim 52, respectively along the planes
C-C, D-D, E-E, F-F of FIG. 26, the rim 52 has a variable
radial section and more specifically has a change of thick-
ness of the lower bridge 12.

[0082] In the spoke attachment areas 56, the rim 52
has a section of comparatively short radial extent h1. For
example, the radial extent h1 of the rim 52 in the spoke
attachment areas 56 can amount to 23.7 mm.

[0083] More specifically, in the spoke attachment are-
as 56 the rim 52 receives the spokes 53 on the first side
Ainrespective holes 53a slightly sloping towards the first
side A of the wheel 51, as shown in FIG. 27, and the
spokes 54 in respective holes 54a slightly sloping to-
wards the second side B of the wheel 51, as shown in
FIG. 28.

[0084] The spoke attachmentholes 53a, 54a are made
in the lower bridge 12.

[0085] On the upper bridge 11 of the rim 2, coaxially
with the holes 53a, 54a, openings 53b, 54b for the pas-
sage of the nipples used to attach and tension the spokes
53, 54 are optionally made.

[0086] Also in the lateral parts 59 of the infra-spoke
areas 57, the rim 52 has a radial section of comparatively
short radial extent h2, as shown in FIG. 29, which shows
a section carried out along the plane E-E of FIG. 26. For
example, the radial extent h2 of the rim 52 in the lateral
parts 59 of the infra-spoke areas 57 can amount to 23.7
mm.

[0087] In the central parts 58 of the infra-spoke areas
57, the rim 52 has a radial section of comparatively long
radial extent h3, for example 26 mm, as shown in FIG.
30, which shows a section carried out along the plane F-
F of FIG. 26.
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[0088] More specifically, in the lateral parts 59 of each
infra-spoke area 57 and in the spoke attachment areas
56 the lower bridge 12 is thinner and in the central parts
58 of the infra-spoke areas 57 the lower bridge 12 is
thicker.

[0089] The radial extent h2 at the lateral parts 59 of
the infra-spoke areas 37 is equal to the radial extent h1
at the spoke attachment areas 56, but this is not strictly
necessary.

[0090] As can be seenin FIG. 25, the radial section of
the rim 52 changes between the significant sections
shown in FIGS. 27-30 and described above in a gradual
manner, but it can also abruptly change.

[0091] The central parts 58 of the infra-spoke areas 57
have a moment of inertia, with respect to the neutral axis
z, that is greater than the moment of inertia of the lateral
parts 59 of the infra-spoke areas 57 and of the spoke
attachment areas 56.

[0092] There is therefore an improvement in the stiff-
ness of the rim 52 in the infra-spoke areas 57 caused
precisely by the increased moment of inertia with respect
to axis z due to the increased radial size of the rim 52
and to the increased thickness of the lower bridge 12 and
therefore its increased mass, compared with the lateral
parts 59 of the infra-spoke areas 57 and with the spoke
attachment areas 56. The increased moment of inertia
in the central part 58 of each infra-spoke area 57 allows
the radial deformation in the entire infra-spoke areas 57,
when the spokes 53, 54 are mounted between the rim
52 and the hub M2 and tensioned to make the wheel 51,
to be reduced with a consequent reduction of the daisy
effect.

[0093] The rim 51 according to the fifth embodiment
of the invention can be obtained as described above with
reference to the first embodiment.

[0094] FIGS. 31-36 show views, corresponding to
FIGS. 25-30, of a wheel 61 with a rim 62 according to a
sixth embodiment of the invention, which shall only be
described in what differs from the fifth embodiment.
[0095] The rim 62 has a radial section of variable mo-
ment of inertia in the terms described above with refer-
ence to the fifth embodiment. The change of moment of
inertia is however obtained by deformation, in particular
by hydroforming.

[0096] More specifically, in the central parts 68 of the
infra-spoke areas 67 - FIG. 36, which shows a section
along the plane F-F of FIG. 32 - the side walls 13, 14 are
longer and less sloping than the lateral parts 69 of the
infra-spoke areas 67 - FIG. 35, which shows a section
along the plane E-E of FIG. 32 - and than the spoke
attachment areas 66 - FIGS. 33 and 34, which show sec-
tions along the planes C-C and D-D of FIG. 32 -.
[0097] There is therefore an improvement in the stiff-
ness of the rim 62 in the central parts 68 of the infra-
spoke areas 67, caused by the increased moment of in-
ertia with respect to axis z due to the increased radial
extent h3 of the rim 62, compared with the lateral parts
69 of the infra-spoke areas 67 and with the spoke attach-
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ment areas 66.

[0098] The rim 62 has an area of the cross section -
namely of the upper bridge 11, of the lower bridge 12 and
of the side walls 13, 14 - that is substantially constant
along the entire circumference, apart from the holes 53a,
54a themselves and the openings 53b, 54b where pro-
vided for. Therefore, the weight of the rim 62 is evenly
distributed along the entire circumference.

[0099] FIG. 37 shows a wheel 71 with a rim 72 accord-
ing to a seventh embodiment of the invention.

[0100] The wheel 71 is a front wheel having the same
spoking as the fifth and sixth embodiments described
above. The wheel 71 indeed comprises sixteen spokes
53, 54 equally spaced apart, tensioned between a hub
M2 and sixteen spoke attachment areas 76 of the rim 72.
Between adjacent spoke attachment areas 76, the rim
72 has sixteen infra-spoke areas 77, each having a cen-
tral part 78 and two lateral parts 79.

[0101] The eight spokes 53 extend radially from the
hub M2 on the first side A, while the eight spokes 54
extend radially from the hub M2 on the second side B.
[0102] With reference to FIGS. 39-42, which show ra-
dial sections of the rim 72 respectively along the planes
C-C, D-D, E-E, F-F of FIG. 38, the rim 72 has a variable
radial section and more specifically has a change of thick-
ness of the lower bridge 12.

[0103] In the central parts 78 of the infra-spoke areas
77, the rim 72 has a radial section of comparatively long
radial extent h3, as shown in FIG. 42, which shows a
section carried out along the plane F-F of FIG. 38. For
example, the radial extent h3 of the rim 72 in the central
parts 78 of the infra-spoke areas 77 can amount to 27
mm.

[0104] In the lateral parts 79 of the infra-spoke areas
77, the rim 72 has a section of comparatively short radial
extent h2, as shown in FIG. 41, which shows a section
carried out along the plane E-E of FIG. 38. For example,
the radial extent h2 of the rim 72 in the lateral parts 79
of the infra-spoke areas 77 can amount to 23 mm.
[0105] In the spoke attachment areas 76, the section
of the rim 72 is of intermediate radial extent h5, as shown
in FIGS. 39 and 40, which show sections carried out along
the planes C-C and D-D, respectively, of FIG. 38. For
example, the radial extent h5 of the rim 72 in the spoke
attachment areas 76 can amount to 25 mm.

[0106] It should be understood that by intermediate
value it is not meant that the differences in radial extent
between h5 and h2 and between hS and h3 are neces-
sarily the same, as in the previous example, but simply
that h2<h5<h3.

[0107] More specifically, in the lateral parts 79 of each
infra-spoke area 77, the lower bridge 12 is thinner, in the
central parts 78 of the infra-spoke areas 77 the lower
bridge 12 is thicker, and in the spoke attachment areas
76 the lower bridge 12 has an intermediate thickness.
[0108] AscanbeseeninFIG. 37, the radial section of
the rim 72 changes between the significant sections
shown in FIGS. 39-42 and described above in an abrupt
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orsudden manner, butalsointhis case even substantially
more gradual changes are possible.

[0109] The central parts 78 of the infra-spoke areas 77
have a moment of inertia, with respect to the neutral axis
z, which is greater than the moment of inertia of the lateral
parts 79 of each infra-spoke area 77 and greater than
the moment of inertia of the spoke attachment areas 76,
even if to a more limited extent.

[0110] There is therefore an improvement in the stiff-
ness of the rim 72 in the central part 78 of the infra-spoke
areas 77, caused precisely by the increased moment of
inertia with respect to axis z due to the increased radial
size of the rim 72 and to the increased thickness of the
lower bridge 12 and therefore its increased mass, com-
pared with the lateral parts 79 of the infra-spoke areas 77.
[0111] In the spoke attachment areas 76, the moment
of inertia and therefore the stiffness of the rim 72 have
intermediate values, suitable for the requirements of stiff-
ness of the wheel 71.

[0112] The increased moment of inertia in the central
part 78 of each infra-spoke area 77 allows the radial de-
formation of such areas and consequently of the entire
infra-spoke areas 77, when the spokes 53, 54 are mount-
ed between the rim 72 and the hub M2 and tensioned to
make the wheel 71, to be reduced, with a consequent
reduction of the daisy effect.

[0113] The rim 71 according to the seventh embodi-
ment of the invention can be obtained as described above
with reference to the first embodiment.

[0114] The change of radial extent described above
could also be obtained through a change of length of the
side walls, obtained in particular by hydroforming, simi-
larly to the second, fourth and sixth embodiments.
[0115] FIG. 43 shows a wheel 81 with a rim 82 accord-
ing to an eighth embodiment of the invention.

[0116] The wheel 81 is a front wheel with twelve pairs
of spokes 83, 84, tensioned between a hub M2 and twelve
spoke attachment areas 86 of the rim 82. Between ad-
jacent spoke attachment areas 86, the rim 82 has twelve
infra-spoke areas 87, each having a central part 88 and
two lateral parts 89.

[0117] The twelve spokes 83 extend radially from the
hub M2 on the first side A, while the twelve spokes 84
extend radially from the hub M2 on the second side B.
[0118] With reference to FIGS. 45-48, which show ra-
dial sections of the rim 82, respectively along the planes
C-C, D-D, E-E, F-F of FIG. 44, the rim 82 has a variable
radial section and more specifically has a change of thick-
ness of the lower bridge 12.

[0119] In the spoke attachment areas 86, the rim 82
has a section of comparatively short radial extent h1. For
example, the radial extent h1 of the rim 82 in the spoke
attachment areas 86 can amount to 23.7 mm.

[0120] More specifically, in the spoke attachment are-
as 86 the rim 82 receives the spokes 83 on the first side
Ainrespective holes 83a slightly sloping towards the first
side A of the wheel 81, as shown in FIG. 45, and the
spokes 84 in respective holes 84a slightly sloping to-
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wards the second side B of the wheel 81, as shown in
FIG. 46.

[0121] The spoke attachment holes 83a, 84a are made
in the lower bridge 12.

[0122] In the upper bridge 11 of the rim 72, coaxially
with the holes 83a, 84a, openings 83b, 84b for the pas-
sage of the nipples used to attach and tension the spokes
83, 84 are optionally made.

[0123] Also in the lateral parts 89 of the infra-spoke
areas 87, the rim 82 has a radial section of comparatively
short radial extent h2, as shown in FIG. 47, which shows
a section carried out along the plane E-E of FIG. 44. For
example, the radial extent h2 of the rim 82 in the lateral
parts 89 of the infra-spoke areas 87 can amount to 23.7
mm.

[0124] In the central parts 88 of the infra-spoke areas
87, the rim 82 has a radial section of comparatively long
radial extent h3, for example 26 mm, as shown in FIG.
48, which shows a section carried out along the plane F-
F of FIG. 44.

[0125] More specifically, in the lateral parts 89 of each
infra-spoke area 87 and in the spoke attachment areas
86 the lower bridge 12 is thinner, and in the central parts
88 of the infra-spoke areas 87 the lower bridge 12 is
thicker.

[0126] The radial extent h2 at the lateral parts 89 of
the infra-spoke areas 87 is equal to the radial extent h1
at the spoke attachment areas 86, but this is not strictly
necessary.

[0127] Ascan be seenin FIG. 43, the radial section of
the rim 82 changes between the significant sections
shown in FIGS. 45-48 and described above in a gradual
manner, but alternatively it can change in a more or less
abrupt manner.

[0128] The central parts 88 of the infra-spoke areas 87
have a moment of inertia, with respect to the neutral axis
z, that is greater than the moment of inertia of the lateral
parts 89 of the infra-spoke areas 87 and of the spoke
attachment areas 86.

[0129] There is therefore an improvement in the stiff-
ness of the rim 82 in the central parts 88 of the infra-
spoke areas 87 caused precisely by the increased mo-
ment of inertia with respect to axis z due to the increased
radial size of the rim 82 and to the increased thickness
of the lower bridge 12 and therefore its increased mass,
compared with the lateral parts 89 of the infra-spoke ar-
eas 87 and with the spoke attachment areas 86. The
increased moment of inertia in the central part 88 of each
infra-spoke area 87 allows the radial deformation in the
entire infra-spoke areas 87, when the spokes 83, 84 are
mounted between the rim 82 and the hub M2 and ten-
sioned to make the wheel 81, to be reduced with a con-
sequent reduction of the daisy effect.

[0130] Therim 81 according to the eighth embodiment
of the invention can be obtained as described above with
reference to the first embodiment.

[0131] FIGS. 49-54 show views, corresponding to
FIGS. 43-48, of a wheel 91 with a rim 92 according to a
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ninth embodiment of the invention, which shall only be
described in what differs from the eighth embodiment.
[0132] The rim 92 has a radial section of variable mo-
ment of inertia in the terms described above with refer-
ence to the eighth embodiment. The change of moment
of inertia is however obtain by deformation, in particular
by hydroforming.

[0133] More specifically, in the central parts 98 of the
infra-spoke areas 97 - FIG. 54, which shows a section
along the plane F-F of FIG. 50 - the side walls 13, 14 are
longer and less sloping than the lateral parts 99 of the
infra-spoke areas 97 -FIG. 53, which shows a section
along the plane E-E of FIG. 50 - and than the spoke
attachment areas 96 - FIGS. 51 and 52, which show sec-
tions along the planes C-C and D-D of FIG. 50 -.
[0134] There is therefore an improvement in the stiff-
ness of the rim 92 in the central parts 98 of the infra-
spoke areas 97, caused by the increased moment of in-
ertia with respect to axis z due to the increased radial
extent h3 of the rim 92, compared with the lateral parts
99 of the infra-spoke areas 97 and with the spoke attach-
ment areas 96.

[0135] The rim 92 has an area of the cross section -
namely of the upper bridge 11, of the lower bridge 12 and
of the side walls 13, 14 - that is substantially constant
along the entire circumference, apart from the holes 83a,
84a themselves and the openings 83b, 84b where pro-
vided for. Therefore, the weight of the rim 92 is evenly
distributed along the entire circumference.

[0136] FIG. 55 shows a wheel 101 with a rim 102 ac-
cording to a tenth embodiment of the invention.

[0137] Thewheel 101 is a front wheel having the same
spoking as the eighth and ninth embodiments described
above. The wheel 101 indeed comprises twelve pairs of
spokes 83, 84, tensioned between a hub M2 and twelve
spoke attachment areas 106 of the rim 102. Between
adjacent spoke attachment areas 106, the rim 102 has
twelve infra-spoke areas 107, each having a central part
108 and two lateral parts 109.

[0138] The twelve spokes 83 extend radially from the
hub M2 on the first side A, while the twelve spokes 84
extend radially from the hub M2 on the second side B.
[0139] With reference to FIGS. 57-60, which show ra-
dial sections of the rim 102 respectively along the planes
C-C, D-D, E-E, F-F of FIG. 56, the rim 102 has a variable
radial section and more specifically has a change of thick-
ness of the lower bridge 12.

[0140] In the lateral parts 109 of the infra-spoke areas
107, the rim 102 has a section of comparatively short
radial extent h2, as shown in FIG. 59, which shows a
section carried out along the plane E-E of FIG. 56. For
example, the radial extent h2 of the rim 102 in the lateral
parts 109 of the infra-spoke areas 107 can amount to 23
mm.

[0141] Inthe central parts 108 of the infra-spoke areas
107, the rim 102 has a radial section of longer radial ex-
tent h3 than the lateral parts 109 of the infra-spoke areas
107, as shown in FIG. 60, which shows a section carried
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out along the plane F-F of FIG. 56. For example, the
radial extent h3 of the rim 102 in the central parts 108 of
the infra-spoke areas 107 can amount to 25 mm.
[0142] Inthe spoke attachment areas 106, the section
of the rim 102 has the maximum radial extent h6, as
shown in FIGS. 57 and 58, which show sections carried
out along the planes C-C and D-D respectively of FIG.
56. For example, the radial extent h6 of the rim 102 in
the spoke attachment areas 106 can amount to 26 mm.
[0143] In general, values of the radial extents in the
various areas such that h2<h3<h6 can be used.

[0144] More specifically, in the lateral parts 109 of each
infra-spoke area 107, the lower bridge 12 is thinner, in
the spoke attachment areas 106 the lower bridge 12 is
thicker, and in the central parts 108 of the infra-spoke
areas 107 the lower bridge 12 has an intermediate thick-
ness.

[0145] As can be seenin FIG. 55, the radial section of
the rim 102 changes between the significant sections
shown in FIGS. 57-60 and described above in an abrupt
orsudden manner, but also in this case even substantially
more gradual changes are possible.

[0146] The central parts 108 of the infra-spoke areas
107 have a moment of inertia, with respect to the neutral
axis z, that is greater than the moment of inertia of the
lateral parts 109 of each infra-spoke area 107, even if
less than the spoke attachment areas 106.

[0147] There is therefore an improvement in the stiff-
ness of the rim 102 in the central part 108 of the infra-
spoke areas 107, caused precisely by the increased mo-
ment of inertia with respect to axis z due to the increase
inradial size of the rim 102 and to the increased thickness
of the lower bridge 12 and therefore its increased mass,
compared with the lateral parts 109 of the infra-spoke
areas 107.

[0148] Inthe spoke attachmentareas 106, the moment
of inertia and therefore the stiffness of the rim 102 have
maximum values, suitable for the requirements of stiff-
ness of the wheel 101.

[0149] The increased moment of inertia in the central
part 108 of each infra-spoke area 107 allows the radial
deformation of such area and consequently of the entire
infra-spoke areas 107, when the spokes 83, 84 are
mounted between the rim 102 and the hub M2 and ten-
sioned to make the wheel 101, to be reduced with a con-
sequent reduction of the daisy effect.

[0150] Therim 101 according to the tenth embodiment
of the invention can be obtained as described above with
reference to the first embodiment.

[0151] The change of moment of inertia described
above could also be obtained through a change of length
of the side walls, obtained in particular by hydroforming,
similarly to the second, fourth, sixth and ninth embodi-
ment.

[0152] Itshould be understood thatthe changes of sec-
tion and in particular the mutual relationships between
the radial extents of the central and lateral parts of the
infra-spoke areas and of the spoke attachment areas in-
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dicated in the various embodiments and in particular in
the third, in the seventh and in the tenth embodiments
can be carried out with any type of spoking. In other
words, the radial extent (and/or the thickness of the lower
bridge) of the spoke attachment areas can be selected
as equal to either the radial extent of the central or lateral
parts of the infra-spoke areas, intermediate between
them, longer than the radial extent of the central parts of
the infra-spoke areas, so as to change moment of inertia
concordantly.

[0153] In the various embodiments described above,
the spoke attachment holes can be centred with respect
to the middle plane P of the rim and the possible openings
for the insertion of the nipples can be displaced with re-
spect to the middle plane, or vice-versa the spoke attach-
ment holes can be displaced with respect to the middle
plane of the rim, and the possible openings for the inser-
tion of the nipples can be centred with respect to the
middle plane.

[0154] As stated above, the transitions between the
various significant sections of the rims according to the
invention can be more or less abrupt. Justas anexample,
FIGS. 61-64 schematically show some possible shapes
of transitions between areas 158 having a comparatively
high moment of inertia, in particular the central parts of
the infra-spoke areas, and areas 159 having a compar-
atively low moment ofinertia, in particular the lateral parts
ofthe infra-spoke areas, in the case of change of moment
of inertia accomplished through changes of thickness of
thelower bridge, like in the first, third, fifth, seventh, eighth
and tenth embodiments.

[0155] In FIG. 61, the change of thickness from the
area 158 to the area 159 is sudden or stepped.

[0156] In FIG. 62, the change of thickness from the
area 158 to the area 159 takes place by ramp change
along a length 160, the size of which shall be suitably
selected based upon the diameter of the wheel and/or
the number of spoke attachment areas.

[0157] In FIG. 63, the change of thickness from the
area 158 to the area 159 is curvilinear, in particular it
follows a cylindrical surface, along a length 161. Also in
this case, the size of the length 161 and the radius of
curvature shall be suitably selected based upon the di-
ameter of the wheel and/or the number of spoke attach-
ment areas.

[0158] In FIG. 64, the change of thickness from the
area 158 tothe area 159 takes place forming an undercut,
along a sloping length 162.

[0159] It should be understood that the invention is ap-
plicable in the case of wheels and rims with any type of
spoking, in other words with any number of spokes, be
they arranged equally spaced apart or grouped in pairs,
triplets or similar.

[0160] Those skilled in the art will understand that any
other way of obtaining the change of moment of inertia
accordingtothe invention is encompassed by the present
invention. In particular, it is possible to combine changes
of radial extent obtained through a different length of the
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side walls with changes of radial extent obtained through
changes of thickness of the lower bridge, for example by
carrying out both a hydroforming process and a material
removal process, typically by milling.

[0161] Moreover, it should be understood that the sec-
tion of the rim could change with respect to the illustrated
inverted A-shaped section, not only for the size relation-
ships between the upper bridge, the lower bridge and the
side walls and for the slopes of the side walls. For exam-
ple, the upper bridge could be lacking, or alternatively
the tyre holding wings could be lacking, the tyre in this
case being glued to the upper bridge. Furthermore, the
lower bridge could be lacking, the spoke attachment
holes being made in the side walls. Moreover, there could
be cross members for strengthening the rim. Finally, it
should be understood that the rim can have a hole for
receiving a tyre inflation valve.

[0162] As stated above, in the case of a metallic ma-
terial, the rims of the second, fourth, sixth and ninth em-
bodiments of the invention can advantageously be ob-
tained with a manufacturing process described with ref-
erence to FIGS. 65-71, relative to a rim of the second
embodiment of FIG. 7 just as an example.

[0163] With reference to FIG. 66, the manufacturing
process firstly comprises the step of providing a tubular
linear piece 200 of suitable length, in practice slightly
greater than the final circumference of the wheel, ob-
tained by extrusion of a cylindrical tubular element with
predetermined area of the cross section. The area of the
cross section of the extruded tubular linear piece 200
corresponds to the area of the section of the final rim
that, as seen above in the description of the second,
fourth, sixth and ninth embodiments, is constant along
the entire rim. The cross section of the extruded tubular
linear piece 200 is contained in the envelope of all the
radial sections of the rim to be obtained, as shown by the
section 201 with a continuous line in FIG. 65, where the
significant sections 202, 203 of the rim 22, corresponding
to those of FIGS. 9-12, are indicated with a broken line.
In variants of the method, it can be provided for the cross
section of the extruded tubular linear piece be equal to
the most compact radial section of the rim, for example
to the section 202 of FIG. 65.

[0164] With reference to FIG. 67, the extruded tubular
linear piece 200 is wound on itself through a calendaring
step to obtain a curved (helical) tubular element 204.
[0165] With reference to FIG. 68, the curved tubular
element 204 is inserted inside a forming mould 205,
formed of two half-moulds 206, 207 that make a cavity
208 having a shape matching the desired final shape of
the rim.

[0166] With reference to FIG. 69, the mould 205 is
closed and a fluid, preferably oil, is injected under pres-
sure inside the curved tubular element 204, preferably
from one end of the curved tubular element 204, while
the other end is closed. The push of the pressurised fluid
in the curved tubular element 204 makes the curved tu-
bular element 204 stick to the outer wall of the cavity 208
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of the forming mould 205. The curved tubular element
204 thus plastically deforms taking on the desired shape
and in particular the desired change of section, in any
case preserving the constancy of the area of the section.
[0167] With reference to FIG. 70, the pressurised fluid
is taken out from the curved tubular element 204, the
mould 205 is opened and the hydroformed curved tubular
element 209 is withdrawn.

[0168] With reference to FIG. 70, the ends of the hy-
droformed curved tubular element 209 are cut to the right
size, juxtaposed and joined, for example by welding, to
obtain the rim-shaped element 210 with the desired var-
iable section, of constant area. Finally, the spoke attach-
ment holes and possibly the openings for the passage
of the nipples are made.

[0169] It should be understood that the sequence of
the steps described above is subject to variants. In par-
ticular, the hydroforming step can be carried out before
the rim winding or after joining the ends, and possibly
after forming the spoke attachment holes and possible
openings for the insertion of nipples. In the case of rims
having both the upper bridge and the lower bridge, if the
hydroforming step is subsequent to the joining, the pres-
surised liquid can be injected into the rim precursor
through the spoke attachment holes, the openings for
the insertion of nipples or an opening provided for a tyre
inflation valve.

[0170] Hydroforming can be used, besides to make a
rim with a change of radial section of the side walls as
described above, also in order to make a rim with a dif-
ferent change of radial section, for example of the lower
or upper bridge, and/or a rim with constant radial section,
but non-circular shape.

[0171] The rims of the invention can also be obtained
by moulding in a composite material. In this case it is
sufficient to provide a mould having a suitably shaped
mould cavity, and to arrange a suitable amount of mate-
rial in the various regions of the mould cavity. A process
of moulding rims from composite material is described,
for example, in EP 1 231 077 A2.

Claims

1. Rim (2, 22, 32, 42, 52, 62, 72, 82, 92, 102) for a
bicycle spoked wheel, comprising spoke attachment
areas (6, 26, 36, 46, 56, 66, 76, 86, 96, 106) and
infra-spoke areas (7, 27, 37, 47, 57,67, 77, 87, 97,
107), characterised in that the radial section of the
rimin a central part (8, 28, 38, 48, 58, 68, 78, 88, 98,
108) of the infra-spoke areas (7, 27, 37, 47, 57, 67,
77,87,97, 107) has a greater moment of inertia than
the radial section of the rim in lateral parts (9, 29, 39,
49, 59, 69, 79, 89, 99, 109) of the infra-spoke areas
(7,27,37,47,57, 67,77, 87, 97, 107).

2. Rim (2, 22,52,62, 72, 82, 92) according to claim 1,
characterised in that the radial section of the rim
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10.

11.

20

in the central part (8, 28, 58, 68, 78, 88, 98) of the
infra-spoke areas (7, 27, 57, 67, 77, 87, 97) has a
greater moment of inertia than the radial section of
the rim in the spoke attachment areas (6, 26, 56, 66,
76, 86, 96).

Rim (72) according to claim 2, characterised in that
the radial section of the rim in the lateral parts (78)
of the infra-spoke areas (77) has a smaller moment
ofinertia than the radial section of the riminthe spoke
attachment areas (76).

Rim (2,22,52,62, 82, 92) according to claim 2, char-
acterised in that the radial section of the rim in the
lateral parts (8, 28, 58, 68, 88, 98) of the infra-spoke
areas (7, 27,57, 67, 87, 97) has a moment of inertia
equal to the radial section of the rim in the spoke
attachment areas (6, 26, 56, 66, 86, 96).

Rim (32, 42) according to claim 1, characterised in
that the radial section of the rim in the central part
(38, 48) of the infra-spoke areas (37, 47) has a mo-
ment of inertia equal to the radial section of the rim
in the spoke attachment areas (36, 46), apart from
spoke attachmentholes (33a, 34a, 35a) and possible
nipple insertion openings (33b, 34b, 35b).

Rim (102) according to claim 1, characterised in
that the radial section of the rim in the central part
(108) of the spoke attachment areas (106) has a
smaller moment of inertia than the radial section of
the rim in the spoke attachment areas (106).

Rim(2,32,52,72,82,102) according to any of claims
1-6, characterised in that the change of moment
of inertia is accomplished through a change of thick-
ness of the rim.

Rim (2, 32, 52, 72, 82, 102) according to claim 7,
characterised in that the change of moment of in-
ertia is accomplished through a change of thickness
of a lower bridge (12) of the rim.

Rim (2, 32, 52, 72, 82, 102) according to claim 8,
characterised in that the change of thickness from
an area (158) having a comparatively high moment
of inertia to an area (159) having a comparatively
low moment of inertia is stepped.

Rim (2, 32, 52, 72, 82, 102) according to claim 8,
characterised in that the change of thickness from
an area (158) having a comparatively high moment
of inertia to an area (159) having a comparatively
low moment of inertia takes place forming an under-
cut (162).

Rim (2, 32, 52, 72, 82, 102) according to claim 8,
characterised in that the change of thickness from
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an area (158) having a comparatively high moment
of inertia to an area (159) having a comparatively
low moment of inertia takes place by ramp change.

Rim (2, 32, 52, 72, 82, 102) according to claim 8,
characterised in that the change of thickness from
an area (158) having a comparatively high moment
of inertia to an area (159) having a comparatively
low moment of inertia is curvilinear.

Rim(2,32,52,72,82,102) according to any of claims
7-12, characterised in that said change of thick-
ness is carried out by removal of material.

Rim (2, 32, 52, 72, 82, 102) according to claim 13,
characterised in that the removal of material is car-
ried out by milling.

Rim(2,32,52,72,82,102) according to any of claims
7-12, characterised by being made of a composite
material and in that said change of thickness is car-
ried out through input of a different amount of com-
posite material in a suitably-shaped mould cavity.

Rim (22, 42, 62, 92) according to any of claims 1-6,
characterised in that the change of moment of in-
ertia is accomplished through a change of the radial
extent of the rim.

Rim (22, 42, 62, 92) according to claim 16,
characterised in that the change of moment of in-
ertiais accomplished through a change of radial sec-
tion of the side walls (13, 14) of the rim.

Rim (22, 42, 62, 92) according to claim 16 or 17,
characterised in that said change of size is carried
out by hydroforming.

Rim according to any of claims 1-6, characterised
in that the change of moment of inertia is accom-
plished through a change of the radial extent of the
rim and a change of thickness of the rim.

Rim according to claim 19, characterised in that
said change of extent is carried out by hydroforming
and in that said change of thickness is carried out
by removal of material.

Rim (2,22, 32,42,52,62,72,82,92, 102) according
to any of claims 1-20, characterised in that the ra-
dial section of the rim changes abruptly.

Rim (2,22, 32,42,52,62,72,82,92, 102) according
to any of claims 1-20, characterised in that the ra-
dial section of the rim gradually changes along the
circumference.

Bicycle spoked wheel (1, 21, 31, 41, 51, 61, 71, 81,
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91, 101), comprising arim (2, 22, 32, 42,52, 62, 72,
82, 92, 102) according to any of claims 1-22, a hub
(M1, M2) and a plurality of spokes (3, 4, 5, 53, 54,
83, 84) extending and tensioned between the spoke
attachment areas (6, 26, 36, 46, 56, 66, 76, 86, 96,
106) of the rim and the hub (M1, M2).
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